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5 Drainage apparatus and method 

Technical Field 

10 This invention relates to a drainage apparatus and a method for removing fluids from 
a body cavity, preferably a chest drainage apparatus. 



Background of the invention 

15 

A drainage apparatus is used for draining fluid from a human body cavity or wound 
to promote healing, such as after chest surgery. The apparatus usually comprises a 
suction pump, a collection container which is often connected with an underwater 
seal container, and a drainage tube having a distal and a proximal end. The proximal 

2 0 end of this tube is connected to a catheter which is introduced in the body cavity, the 

distal end extends into the collection container or the underwater seal container re- 
spectively. The negative pressure applied has to be chosen carefully, since excessive 
pressure may damage delicate tissues in the body cavity. 

25 Blood or tissue clots however can clog the catheter or the drainage tube, such that the 
fluids can no longer readily drain into the fluid collection container but tend to built 
up in the catheter, the drain tube or may even remain in the cavity, it is therefore 
necessary to sometimes vent the body cavity to remove drainage fluids. 

3 0 It is known to use an auxiliary line whose proximal end is in fluid contact with the 

drainage line. This auxiliary line is used to supply air or a gas to the drainage line. 
The supply is controlled by a valve and a pressure sensor. Such an apparatus is for 
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example described in US-A-5'738'656. 

However, the catheter and the drainage tube have still to be removed and cleaned, 
when they are clogged. 

5 

Summary of the invention 

It is an object of the invention to provide a method and an apparatus for removing 
10 fluids from a body cavity which enables removal of clots in the catheter and the 
drainage tube in a more simple and more expedient way. 

This object is achieved by an apparatus and a method with the features according to 
claim 1, claim 1 1 and claim 16 respectively. 

15 

The inventive apparatus for removing body fluids from a body cavity by suction, 
such as a thorax, gastric or any other human body cavity or from a wound, comprises 
the same basic elements as the apparatus known in the prior art. However, means are 
provided to increase the pressure difference between a pressure in a drainage lumen 
20 and a pressure in the atmosphere when an auxiliary lumen is open. In a preferred 
embodiment, this means is a control which controls a suction pump and which there- 
fore increases the suction power of the suction pump. 

Since the auxiliary lumen is open and air from the atmosphere or a gas can be intro- 

2 5 duced to the body cavity, the pressure in this cavity will be equal or at least near to 

atmospheric pressure or even to a higher pressure applied by the auxiliary lumen. 
However, by increasing the pressure in the drainage lumen at the distal end of the 
drainage lumen, the clot in the drainage lumen or the catheter can be removed 
through this distal end without any risk that any damages in the cavity may occur. 

3 0 When the clot is finally removed, the pressure in the system is equal or near the at- 

mospheric pressure, since the auxiliary lumen is still open. No damage to the body 
cavity can occur at this stage either. 
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Clots can therefore easily be removed, without having to disturb the patient by re- 
moving and reentering the drainage tube. 

5 Additional features of the present invention having additional advantages are de- 
scribed in the dependent claims. 

Brief Description of the drawing 

10 

The invention is explained hereinbelow in more detail and will become more appar- 
ent from the accompanying drawing. 

Figure 1 shows a schematic view of the inventive apparatus during drainage; 

15 

Figure 2 shows the apparatus during removal of a secret clot and 
Figure 3 shows the apparatus after removal of the clot. 

20 

Detailed Description of the preferred embodiment 

The apparatus according to the invention comprises a suction source, preferably a 
suction pump 1; suction drainage collection means comprising a drainage fluid col- 

2 5 lection container 2 or comprising a container system having in addition an underwa- 

ter seal container; a catheter means comprising a drainage lumen 3, a catheter 4 and 
an auxiliary lumen 5; a first pressure sensor 6; a valve 7; a second pressure sensor 8 
and a controller 9. 

3 0 The suction pump 1 is connected to the drainage fluid collection container 2 by a 

tube 10. The second pressure sensor 8 measures the pressure in this tube 10. The sec- 
ond pressure sensor 8 can also be placed in the fluid collection container 2 or the 
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drainage lumen 3. The drainage fluid collection container 2 is closed by an airtight 
lid. So is the underwater seal, when one is used. The drainage lumen 3 comprises a 
distal end, which is connected to an opening of the container 2. The proximal . end of 
the drainage lumen 3 ends in the catheter 4 adapted for placement adjacent a wound 
5 in a body cavity T, for example a chest. The proximal end of the drainage lumen 3 is 
also in fluid communication with a proximal end of the auxiliary lumen 5. Prefera- 
bly, the two lumens 3,5 are formed by a double lumen tube which is divided at the 
distal end in two separate tubes, each one forming a distal end of the auxiliary tube 5 
and the drainage. tube 3 respectively. However, they can also be two separate tubes. 

10 

The region of the distal end of the auxiliary lumen 5 is provided with the first pres- 
sure sensor 6 and can be closed by means of a valve 7. 

A controller 9 is in communication with at least the section pump 1 and one of the 
15 group of the first pressure sensor 6, the second pressure sensor 8 and the valve 7. 
Preferably, the controller 9 is in communication with all of these elements. 

The suction pump I is a suction pump known in the art, wherein the power of the 
pump 1 and therefore the generated negative pressure can be varied by use of the 
2 0 controller 9. The valve 7 is a valve known in the art and can preferably be controlled 
electronically by use of the controller 9. The first and second pressure sensors 7, 8 
are sensors known in the art and can preferably be read by the controller or can send 
their measured data to the controller. The connections between these elements and 
the controller is preferably wired, however, wireless communication or data transfer 

2 5 is possible too. 

Figur 1 shows the use of the apparatus during normal drainage. The suction pump 1 
generates a negative pressure Pi, normally about -30cmH 2 O 3 kPa). The valve 7 
is closed. This causes the body fluid to be sucked from the cavity T through the 

3 0 drainage lumen 3 into the fluid collection container 2. An arrow shows the direction 

of this flow. The first and second pressure sensors 7, 8 measure the same pressure P|. 
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When a clot C is sucked from the cavity T into the drainage lumen 3, it can easily be 
removed during a venting cycle as can be seen in figure 2. The valve 7 is opened 
which causes the pressure in the auxiliary lumen 5 to increase at least to atmospheric 
pressure since by opening the valve 7 fresh air is supplied to the auxiliary lumen 5. It 
is also possible increase the pressure even more by pumping air or a gas through the 
valve 7 into the auxiliary lumen 5. The air flow is also marked with an arrow. When 
the valve is open or. at the same time as opening the valve, the suction power of the 
suction pump 1 is increased. This increases the pressure difference between the pres- 
sure in the drainage lumen 3 and the atmosphere. Preferably, the pressure difference 
can be increased to achieve a negative pressure level in the drainage lumen 3 which 
is at least half of the negative pressure level during normal drainage. This increase 
will suck the clot C in direction to the container 2. The pressure measured with the 
first pressure sensor 6 is 0 cmH 2 0 or a positive pressure higher than atmospheric 
pressure, the pressure measured with the second pressure sensor 8 is P 2 . P 2 can for 
example be -650 cmH 2 0 (== 64 kPa). 

In figure 3 the clot C has arrived at the container 2 and the drainage lumen 3 is open. 
Both pressure sensors 7, 8 measure 0 cmH 2 0. The valve 7 can be closed again and 
the normal drainage cycle can restart. 

If the controller 9 is coupled to the first pressure sensor 6, pressure changes caused 
by clots C being sucked into the drainage lumen 3 can be detected. This can be used 
as a signal for the controller 9 to automatically open the valve 7 of the auxiliary lu- 
men 5 and to automatically increase the suction power and therefore the pressure 
difference. The second pressure sensor 8 can indicate the controller 9, that the clot C 
has been removed and that the drainage lumen 3 is open again. The controller 9 can 
then automatically decrease the suction power to normal drainage power and can 
afterwards close the valve 7 in order to start the normal drainage process. However, 
it is also possible to operate the controller manually and to separately open and close 
the valve. In a simple embodiment, the controller is a knob for changing the suction 
power of the suction pump 1 . 
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The pressure difference can be increased continuously or abruptly by either increas- 
ing the suction power smoothly or abruptly. Which procedure leads to better results 
depends on the kind of cavity and the kind of fluid to be sucked. In order to prevent 
any damages to the patient, the pressure difference is increased only when the pres- 
sure corresponds at least to atmospheric pressure. 

The inventive apparatus and method enable removal of clots or other plugs of the 
catheter and drainage tube in an efficient and not patient disturbing way. 



List of reference numbers 

T body cavity. 

C Clot 

1 suction pump 
10 tube 

2 drainage fluid collection container 

3 drainage lumen 

4 catheter 

5 auxiliary lumen 

6 frist pressure sensor 

7 valve 

8 second pressure sensor 

9 controller 



